Automated analysis of mitochondrial enzymes in cultured skin fibroblasts.
We report automated methods for assaying the activities of the mitochondrial respiratory chain enzyme cytochrome c oxidase (COX), the matrix enzyme citrate synthase (CS), and the cytoplasmic enzyme lactate dehydrogenase (LDH) on a random access analyzer, the Roche Mira S. COX activity was assayed by measuring the initial rate of oxidation of reduced cytochrome c. The CS assay was based on the reaction of this enzyme with oxaloacetate and acetyl-CoA to produce CoASH, which further reacts with dithionitrobenzoic acid producing a free thionitrobenzoate ion. LDH activity was assayed by measuring the reduction of nicotinamide adenine dinucleotide during the oxidation of lactate to pyruvate. Precision of the COX assay was 2. 3%, CS assay 0.7%, and LDH 5.6%. These automated methods were faster by as much as 80%, cheaper by 50%, and used less than half the sample material needed for traditional manual methods. While these assays are often performed by specialized laboratories using dedicated staff, the automated methods presented here are easily performed by staff trained in the regular diagnostic laboratory.